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(71) We, FOSROC A.G. (fonnerly 
known as Ceimac A.G,), a Swiss Company, 
of Gartenstiasse 2, 630 Zug, Switzerland, da 
hereby declare the invention for which we 
pray that a patent may be granted to us, 
and die method by which it is to be performed, 
to be particularly described in and by the 
foUowing statement: — 

This invention relates to cementitious com- 
positions. 

According to the present imrention there 
is provided a cementitious composition incor- 
porating a syndietic water-soluble oxidised 
pol)rsaccharide derivative having an acid value 
of from 10 to 100. The acid value is the 
amount of KOH in mg which will neutralise 
1 gram of the polysaccharide derivative. 

Preferably the oxidised polysaccharide 
derivative has an acid value of 30 to 80. 

More preferably, the oxidised polysaccharide 
derivative is of the formula 

QHi,0,(CHxo03)„CsHsO, COOH 

where n is an integer of from 2 to 32, or of 
the formula 

25 (QH,,0 J,(C,H.O, COOH)^ 

wherein n is an integer of from 6 to 50, 
preferably from 2 to 20, 

It is found that the incorporation of such 
water-soluble oxidised polysaccharide deriva- 
tives in cementitiotis compositions used in 
concretes reduces die water requirement for 
a given concrete workability and enhances die 
concrete crushing strengths. 

The water-soluble oxidised polysaccharide 
derivatives used in die present invention may 
be made by selectively oxidising a polysaccha- 
ride starting material. Selective oxidising 
agents which may be used include peroxides 
hypochlorites, dichomates, bromine water! 
peroxy acids, and a mixture of mercuric oxide 
widi calcium carbonate. The reaction may be 
promoted by heat and tends to be improved 
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hydroxide e.g. caustic soda or caustic potash, 
or an or^nic base, e.g. ediylamine or tri- 
etbanolanune. 

Suitable polysacdiaride starting materials 
include starches, diin boiling starch deriva- 50 
^"^^P^^i^tmised derivatives, dextrins, 
maltodoEtruis, ceUuIose and cellulose deriva- 
tives. 

The cementitious compositions of die inven- 
uon may comprise odier cement additives in 55 

water-soluble oxidised poly- 
acdunde derivanve. Thus, cementitious horn- 
positions according to die invenuon may com- 
prise Pordand cement, sand and aeeTeeate 

tr,!!"^ examples will serve to illus- 

trate the invention: 

EXAMPLE I. 
dein-n^f' o^^mmeraaUy available malto- 65 
aissolved in 120 gms water and 40 ems 100 

^^'g^*^ ^ 0^ 
gms of 10 sodium hydroxide solution. The 

™^en''^ed''' boiled untU all die pemxiSe 70 
uKth w detennined by testine 

2iJ^°^ "^^'^ ™^ '"'^ abiutlSty 
mmutes. The colourless solution which 
formed was made up to 400 gms widTwS 
and had a specific gravity of atout M2 tE 75 
acicl value of die oxidised polyiSaride 
denvanve so formed was 25. ^'^^'^^'^^^ 

EXAMPLES II to IV 
Example. I was repeated using as starone 
materiah stardi, dextrin and farina 80 

u,1rh ,1? 10,000. The reacuon tune increased 
ZSL^'t^"^'^ molecular 
^S^\,^ .water-soluble oxidised poly- 

values of 14, 19 and 12 respectively. 

EXAMPLES V to VIIL 
Evaluations were performed to deieimine 
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If die reaction mixture is alkaline, pSwy the^^"°f performed to detennine 

at a pH from 8 to 14. The solut^oS^^S^ S &a^I^f add.ng die polymeric materials 

tend to be acidic and can be used as ?n T^^P^^ ^ ^° to cement or concrete, 

or following neutralisation wid. an alkali m^ J^dSlt i'^To.U^^^lT,^^^ 
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1.425,822 

a cemenx mix comprising one part Portland The results 

canent: 2.4 parts sand: 3.6 r^rts of 5 to ia which: 

mm gravel aggregate. The ingredients 

were dioroughly mixed wirfi water. The work- k_ , „ 

5 |l>il?y was measured by tEe compacting factor ^^P^^ V- 

Settmg times were determined using a penetro- c , 

meter on mortar sieved from die ccmciete* ™niple YI: 

mitial and final setting times were taken wherl JS' 

die resistance to penetration reached 0.5 and ^^P^^ ^ni: 
10 5,5 Ncvnons/mm^ respectively. 



are shown in the Table beic\7 



the product of Example I 
with 10% triethanolamine 
the product of Example II 
the product of Example m 
the product of Example IV 
following neutralisation with 
caustic soda solution. 



TABLE 



Example 


Water/ 
Ratio 


Comp- 
acting 
Factor 


Cmshing Strengths 
N/mm^ 


Setting Times 
Hrs — Mins 


24 hrs 


7 days 


28 days 


Initial 


Final 


Control 


0.630 


0.895 


12.4 


34.0 


47.7 


3.0O 


4.30 


V 


0.598 


0.887 


14.1 


38.3 


51.3 


3.50 


5.20 


Control 


0.630 


0,869 


13,0 


34.9 




3.15 


4.40 


VI 


0.598 


0.874 


14.6 


39.3 




3.40 


5.10 


Control 


0.630 


0.884 


12.4 


33.6 


43.7 


2.20 


4,30 


VII 


0.598 


0.866 


15.2 • 


39,5 


52.8 


4.15 


5.55 


Control 


0.630 


0.884 


13.5 


34.0 


43.7 


2.30 


3.45 


VIII 


0.598 


0.899 


14.7 


40.5 


49.0 


4.00 


5,05 



The results of the Table show that the 
polymeric materials reduce the water require- 
ment of a cement mix and increase the com- 
pressive strength of formed concrete. 

Examples IX and X. 
Wheat starch (140 g) was oxidised with 
sodium hypochlorite (60 g) in water (200 g) 
to which caustic soda had been added to 
adjust the pH to about 8 to 9. The reaction 
was performed at 20^C and stopped when 
the oxidising agent was used up. The mix was 
subjected to chromatographic separation 
on an ion exchange column to isolate die 
acidic component which took the form of a 
sHghdy green viscous solution (a) of acid 



value 26. The method was repeated but using 
sodium dichromate as die oxidising agent and 
a viscous liquid "(b)" of acid value 42, 
coloured dark blue because of the chromium 
was recovered. The products were tested for 
thew effect on the compressive strength of 
concrete by adding a sample at the rate of 
90 ml/50 kg cement to a 1:6 mixture of 
cement/aggregate and using water in a water/ 
cement ratio of about 1:0.62. The compressive 
^ngth was tested according to BS 1881. For 
the purposes of comparison, a neutral poly- 
menc saccharide commercially avaUable in 
Britain was also tested. The results are shown 
in the following Table: 
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Material 

Control 100 100 lOO' 

product (a) 108 112 HQ 

5 product (b) 127 110 113 

neutral polysaccharide 113 107 102 



10 



IS 



20 



25 



Compr^^e strength 3. A composition according to claim 1 or 

^ ^^.^ 2. in which the derivative is of theTtmula! 



The tests were repeated using the product 
(a) at die rate of 86 inl/50 Kg cement and 
4 ml/50 Kg cement of triedianolamine in 
comparison with the neutral polysaccharide 
and triethanolamine and the following results 
were obtained:— 



Materitd 
Control 
product (a) 

& triedianolamine 
neutral polysaccharide 

& trietfaanolamine 



Compressive strength 
24 hours 7 days 



100 
113 

110 



100 
118 

112 



WHAT WE CLAIM IS:— 

1. A cementitious composition incorporating 
a synthetic water-soluble oxidised poly- 
saccharide derivative having an acid value of 
from 10 to 100. 

2. A composition according to claim 1, £n 
which the derivative has an acid value of 
from 30 to 80. 



QHuO,(CH,oO,)X5H.O, COOH 30 
where n is an integer of from 2 to 32, or 
CCsH,oO,).(C3H»0* COOH)^ 

wherein n is an integer of from 6 to 50. 

4. A composition according to claim 3, in 
which the oxidised polysaccharide derivative -is 
is of the formula 

(CoH.oOjn (CsHsO^ COOH), 

and « is an integer of from 2 to 20. 

5. A composition according to any of claims 

1 to 4 in which the derivative is present in 40 
a cementitious composition comprising Port- 
land cement, sand and aggregate. 

6. A cementitious composition substantially 
as described with reference to the Examples. 

Agents for ±e Applicants, 

GALLAFENT & CO., 
Chartered Patent Agents, 
8, Staple Inn, 

London WCIV 7QH. 
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